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SUMMARY : | .
-This report covers:the fo_urth‘b'i-moﬁthly period of the engineering

program. It reviews the progress made during this period, and reveals the

plans for the coming 'period. ’,Inc,lu,ded are sections describing basic module
rf and modulator cir.'cpifs,_, electro-mechanical componeunts, and systems under
development, _Sc_:hemé.fi'c diagrarhé‘ and photographs. of basic modular components

“and systems are illustrated.
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2. INTRODUC TION

The purposes.of this program are threefold. "Namely, to pro-

duce a set of the '""smallest practical” size basic m'odu'ies_,l a similar set of

modules in a cyiindrical configuration,. a_n_d a.set o f p1u~g»f‘~together\adaptors
for the Al mo’d_ules.v It appears likely that thé total"num‘ber of basic modules
per set will be 18. Of this:,totvé,l 13 are rf modules:,;and 5 are af modules.
By choosing -combinatioﬁs of theb_se modules it will be possible to assemble
18 systems which will cover the freciuengy range 3 to.30 Mc; provide either

1/2 Watt or 5 Watts of. CcwW rf power at the antenna termina’ls;v allow a choice

of Al, A2, or A3 emission; and insure proper operation into.any antenna

load in the impedance range 40 + j40 (jx can be jo) to 1200 % j 1200 (jx can
be jo). Each basic module has solder type feed-through terminals in _ifs

en_clos‘ﬁre for all interconnect_ing signal and power_'le'ads. .Controls are held

to a minimum for simplicity in tuning. . All adjustments are made with a

small screwdriver., Circuits are designed around transistors whenever .the

state of the art allows. Wisely chosen and thoroughly tested components-are

' used to result in ,smalll size, high reliability, and satisfactory performance.

. Ferrites are applied considerably in rf circuits to obtain miniaturization

without sacrificing pe rformance. Epoxy glass printed circuit base plates

.are used to provide good electrical and environmental characteristics,

ruggedness, and ease of reproduction.

iy
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3, - "PROJECT STATUS,

- The'status of the project at the end of this period is outlined as

D follows:

1)

.
E | 3

4y

s
D _

4

1)

2)

- 3)

O

4)

8)

9)

1)

6)

7.

6)'

7).

10)

’

E - A). -Co-mplete}d .Circuit Design,and[Dev_elopment

3to7.5 Mc rf oscillator

3 to 7.5 Mc rf'amplifier for the 1/2 Watt s.ys.tems.
3._to-7, 5 Mc rf amplifier for the 5 Watt systems.

3 to 6 Mc ‘antenna.coupler

Microphone émplifier

1 kc oscillator

5.1W§tt system plate modulator.

_B)" Completed. Circu,_i’t‘_De sign, Inccompleted Development

7.5 to 15 Mc rf oscillator
7.5 to 15 Mc rf amplifier for the 1/2 Watt systems.

15 to 30 Mc>do'ub1evr-.amplifie‘r_for_the 1/2 Watt systems.

7.5 to 15 Mc rf amplifier for the 5 Watt systems.

15 to 30 Mc rf amplifier for the 5 Watt systems.

5 to 1.0'Mc antenna coupler

‘9 to 16 Mc antenna coupler

15 to 30 Mc antenna coupler
antenna loading indicator
1/2 Watt system plate modulator

processing module circuits

{
i
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~C) Completed experimental model modules - |

1)

2)

-

6)

1)

3)

3  to 7.5.Mc rf o_sci_llé.tor
3 to 7.5 Mc rf amplifier for the 1/2 Watt sYste’ms'.

3 to”»7. 5 Me’.é,-_amplifiervfof the ,5,,W,att systems.

-3 to 6 Mc antenna coupler

microphone amplifier
1 ke o's,‘cill.ator

15.to 30 Mc doubler-amplifier for the 1'/2.Watt.. systems..

D) -The balance of ,vf:hieA circuits listed in sections . A) and B) of this

.outline are in the process__..o_f being packaged in basic modﬁ,le-f*orm,

E) *"Pr»eliminary‘,packaging design has been started.on the plug-

‘together and cylindrical module forms,

F) ;-jOperating;elec_trica.l.and.temperature ’tests-ha;:‘(e been pe rfofmed

.on several modules 1isted _in;S_qlct'ion A of this outline.

- G).: All essential large scale evaluation of commercial components

[I_,_:D

has been completed.

[

H) The design and developmen’t of electro-mechanical components

has been completed.
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B 4, BASIC MODULE DESIGN AND DEVELOPMENT -
4.1 " RF Gircuits
D 4. 1. 1 B C,rystal Controlled rf Oscillators
E] 4.1.1.1 3 Mc to 7. 5 Mc Oscillator

The 3 to 7. 5:Mc oscillator design remains as‘preyiously‘reporteda

E It is shown in Fig.. 1.

4.1.1.2 7.5 Mc to 15 Mc Oscillator

. The 7.5 to 15 Mc os cﬂlvatqr._asushown in Fig. 2. is very similar
to the 3 to 7.5 Mc oscillatoro - The major difference being 1n Athe output trans-
formef\, The 7.5 to 15 Mc circuit uses an auto-transformer as-compared to the
dual winding transforme»rf\.lsed in the 3 to 7.5 Mc circuit, ‘The input and output
power characteristics are un,_ite-similar to those listed.in Fig. 1 for the lower
frequency range,

4,1,2 Power Amplifiers for the 1/2 Watt Systems

4,1.2.1 3 Mc to 7.5 Mc Amplifier

fixed tuned broad-band circuit to 6ne including a single tuning vc;ontrol., This
change was deemed advisable to increase the vpower.effic-—iency,,, and reduce the -
‘ ha_,rmpnic content of the output. Tuning is accomplished by adjusting a wide
r;ngevcapacitor in the platé tank. The tube has been changed from .a, 5902A to

a 56399‘.and operation from class A to class B, The latter tube is more suita-ble
for ciass_,B operation.,  Class B operation is ‘us’ed in preference to-class A becgu_se

the addition of tuning warrants it and there is sufficient power available to drive

~5-

D v ' - This amplifier as-shown in Fig.. 3 has been converted from a
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the tube, Toroidal core transformers-are still a..pplied_.in the input and out-
put eircuits, The input transformer is a broad band low Q type,. whereas the
output transformer-is a high Q tunable type. A hi‘gh‘impede.-nce diode detector

circuit has been.added e\cross the low impedance output wiﬁding to allow head-

- set monitoring of A2 or A3 emission. With a +130 Vdc plate supply and approx-

imately 15 mW of drive power this amplifier is capable of p_roducingat least

0. 75 watt across.a 50 ohm resistive load over the frequency range of 3 Mc to
8 Mc. Its plate efficiency averages approximately 40% over this range.

.4.1.2.2 7.5 Mc to 15 Mc.Amplifier

This circuit has been‘designed and is being developed. Its dc
circuit is the same as the 3 to 7. 5 Mc ‘amplifier. The only difference in the

ac circuit will be in the design of the input and the output transformer networks,

. Referring to Fig. 3, its circuit will be the same. except for- C4,».'T1, T2, and

Ll. Performance will be compa.rable to the 3 to 7.5 Mc :arﬁpliﬁer.

4° 1.2.3 15 to 30 Mc Doubler-Amplifier

Fig.. 4is a revise"d schematic diagram of the doubler-amplifier

‘which was previously reported. The major change that has been made is the

addition of an input winding to T3, It was necessary to split the input.into
two bands to obtain satisfactory performance over the range of the module.
The amp_lifier is neutralized t_ovpr_event selfaoscil_lati_on, This ‘circuit has been
packaged into an experimental module. It is being performance tested and

"debugged",

— Declassified in Part - Sanitized Copy Approved for Release 2014/04/03 : CIA-RDP78-03330A004200050002-4



Declassmed in Part - Sanitized Copy Approved for Release 2014/04/03 : CIA- RDP78 03330A004200050002-4

-4,1.3 - Antenna.Couplers

4,1,3.1 General

~and to match any impedan:'ce_ in the range 40 t j 40 (jx can be jo) to 1200

+ j 1200 (jx can .be jo) has been di.vi'ded into four bands.to insure coupling
efficiencies greater than 70%. These four bands are 3 to 6 Mc, . 5. 5 to 10 .M(;,,

| 9 to 16 Mc,. and 15 to 3‘0 Mc. . For the purpose of simplicity these bands >a1je'

designated C1,. C2, c3, and.C4'respecti‘ve'1y.

D - The. antenna coupler system to cover the 3 to 30 Mc range,

4.1.3. 2. Coupler Cl

A schematic diagfa’m of C1 is shown in Fig.. 5.  Minor changes
. su'ch;as ‘the re"du_ction in the_ number of positions on the coarse tuning and" -
loading controls have been made on this vcf.irc_uit sinée it was last reportéd in
Report No. 2. ‘It is being repackaged to reduce the sizg, tp make it more
reproducible, and to make it more easily adjustable. . Recent tests have con-
firmed suspicions that the V., H. F. suppressor is not necessary over the 3 to
6 Mc range; therefore it will not be included in coupler Cl.

- 4,1.3.3 .Couplers . C2,. C3, and C4 .

Couplers C2, C3, and C4 have been designed. They are in the

i
0
0
i
1©
]
0

development-and model packaging stage. These will include the V. H. F.

suppressor,. and will prdbably be identical physically,

4.1.4 . Power Amplifiers. for the 5.Watt Systems -

The 5 Watt system amplifier utilizing 2 ceramic metal tubes

that was descfibed in Report No. 3 has been abandoned because of the

Declassified in Part - Sanitized Copy Approved for Release 2014/04/03 : CIA-RDP78-03330A004200050002-4
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e

extremely high price of the ceramic tubes. Its successor is shown in
Fig. 6. It is.a conventional class,','._C'_‘:-‘power“ampliﬁer using‘'a low cost

commercial beam power pentode type 6417 The input and output trans-

tuned. Neutr'alizat'ion is us.ed to prevent self&dscillation. . When driven
by the output from the 1/2 Watt system amplifier and with a plate supply
of 260 Vdc this amplifier is cai)able of delivering approximately 8 watts
to a 50 ohm resistive load from 3 Mc to 7.5 -Mc. Its plate e_fficieﬁc.y
averages approximately 50 per cent over this range, An experimental

model of thls circuit has been packaged and is bemg evaluated.

. An amplifier using a.smaller prémi,um type 5686 tube has

been deS1gne>d aud. ¢ompared performance wise w1th the 6417 amphfler

to. a 50 ohm resistive load from 3 Mc to 7 5 Mc. Itis felt thaf the use of

this tube is not warranted since the power delivered to a load through the

" The 7.5 to 15 Mc...and 15 to 30 Mc amplifiers will be designed

E coupler would be much less ‘than the spec1f1ed 5 watt output,
around the 6417,

- 4.1.5 Antenna Loading Indicator
D ‘ Avdevi-c_:ve to indicate antenna current is to be provided. A

search for-a method better than an incandescent bulb shunted byl a suitable

G switch has been conducted.

y
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E,a.rlyvinve stigations wére'aimed[at incorporating an_extre_rhely v
small meter as a tumng indicator. Presently available 1 inch meters were
found to be unsuitable because of\then' size. To design and develop a much

o smaller meter. ( 1/2 1nch) would have requlred an expenditure of approximately

) .
~$15,000.00. Since a meter was not considered the most reliable device for

0
]
J.
D this purpose, an extensive search was made fof_a‘ smaller, chéaper, .and more
D -reliable type of indicator, This.‘seax"ch re sulted in the design and d_ev_el_opment
of the c;rcult of Fig. 7. The tuning indicator is a type DM70. sub-miniature
D ‘triode W1th a fluorescent anode that glows 1n the shape of an exclamatmn point
D when the electron bearn bombards it. The length of the light bar increases as

the plate current increases. The DM70 features extreme sensitivity, clean

13

and highly»accur_ate visual indication, low filament consumption, smaii‘\size.»

~and long life,
A brief analysis of the loading indicator circuit follows. The lead

connecting the antenna.coupler output to the antenna terminal is fed through

the center (against the core) of a broad band toroidal i"r’xdqctor, An rf voltage

wbich is proportional to the magnitude of the rf current in this lead is induced

3

in the inductor. This voltage is essentially constant over the frequency range
3 to 30 Mc. The induced rf voltage is rectified and regulated by diodes. CRZ2-and

CRI. . Regula'.tioh_is necessary so the indicator can be used on either the 1/2

watt or.5 watt systems. The rf current range in the 5 watt system is 'much

greater than the 1/2 watt system current range; therefore regulation is used

—— Declassified in Part - San|t|zed Copy Approved for Release 2014/04/03 : CIA-RDP78-03330A004200050002-4 —
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"j .to prevent transistor QI from saturating with 5 watt currents, If it was
~allowed to saturate no further indication in antenna current change would
1 be indicated. Transistor stage QIl is a dc. amplifier whose collector volt-

age controls the plate current of the indicator tube. . R5 and R6 are filament

-d.rdpping resistors. The voltage developed_acros_s' R6 is also used to bias

the indicator tube so a wider range of control c%an be obtained.

The degr:ee of ‘ac.cvur,acy of this loading indicator is. compar-.

~ ablg to that of a. VIVM measuring the rf voltage directly across the trans-
mit%er 1pad; |
Tube type 6977 can be substitutedfor the DM70 in this indicator
wi'p_h minor circuit changes. It is much smaller in.size,. but it is not-as:accu-
rat; because tuning is accomplished by a change in light output rathé,r than a
chépge in light bar length,
| - An experimental model packaged indicator with the DM70 has" B

be‘gn built, and placed in operation. It measures 1 13/16'" x 1 1/16" x 1/2",

ro 3 C31 O3 D 03 DDL~J

4,2 Modulator -Circuits,

4.2.1 1 kc Oscillator

This circuit as ' shown in Fig. 8 has been adjusted.for_optimum

performance, It has been performance tested and temperature tested. . An

3

approval model has been packaged and tested.

E ,' 4,2,2 Microphone Pre- Amplifier
i D _ The microphone amplifier as reported previously has gone
E ~ through a repackaging phase to reduce its s,iz‘e_r This requ_ired__a «cons‘idera"ble

-10-

y ins
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number of changes in large capacitor. values .T_he se changes were made
W1th.out rad1ca11y changing its electrical characteristics. The present
ampltifievr circuit appears in Fig. 9. Considerable use of solid t_antalﬁm
capacitors has been made tvo reduce the module size. An approval rﬁodejl_

is being packaged and tested,

4.2.3 Processing Module

The processing module circuit includes the _c'l_i'pp,e'r-;f‘ilte_r,

two buffer amplifiers, and a modulator 'pre=di‘_~iver ‘amplifier, FNI_inor

.adjustments have been made to the clipper-filter, The pre-driver has

been incorporated to provide suff_icie_nt- amplification of the microphone

amplifier and 1 kc oscillator signals to drive the 1/2 watt system mod-

ulator., An approval model is being packaged and tested.

4.2.4 | Modulator-'Ampiifier for the 1/2 Watt Systems

This amplifier design has been changed radically from the

one reported previously. A class.''B'" push-pull circuit designed around

.expensive silicon transistors was reported last period. . Since that time

the circuit of Fig. 11 has been designed and developed. Itis.a conven-

tional type class A amplifier (with temperature compensation) designed

around an inexpensive germanium transistor. Its performance compares

quite favorably with that of the push-pull amplifier, - Performance testing

is continuing on this circuit and an approval model is being packaged.

-11-
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4, 2;, 5 Power Ampl’iﬁér 'for"‘th'e 5 Watt fS'yS'te ms
A 5 watt system modulation 'amplifier was described in Report
No. 2. ;,Sinée that time m-odulé.tion techniques other than the plate ‘type' ha{_(é
been investigated with the goal being a reduction in _the._‘ s}ize of this modﬁle.
- Thus far no means has beeﬁ found to reduce the sizé apﬁreciably,. and still
obtain high performance with bre s“pect‘ té mold.._ulation index, frequency 're-v

sponse, and distortion,

3

“12-

3
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5.  ELECTRO-MECHANICAL DESIGN AND DEVELOPMENT

5.1 ' Miniature Hand Key

The miniature hand key is in production for the final gystems.

5.2 -Miniature Variable Capacitors

The design and development of these components has been.com-

pleted. A small and a large value variable c‘apa,c‘itorhave been de_veloped'

‘especially for this project. Their ranges are nominally 5 to 100 uuf and 10 to

250 uuf, The variation in 1c.apacitan_ce is. a_ccompl-is‘he'd by changing the parallel

‘spacing of two metallic plates -with a very thin dielectric between them.

"‘Originally 1/2 mil teflon tape was used as the dielectric. material, It was.re-

placed eventually with 1 mil mica for several reasoﬁs. The teflon required

~ very careful handling, and too much time to place it properly on the fixed

plate of the capacitor. In addition it had to be kept perfectly clean before,

during, and after its placeme.nt in the capacitor. Several failures occurred in

.operatioﬁ when the plates.were driven together, and dirt punctured the teflon.
-With the plate supply on the fixéd plate when used in a plate tank, the voltage
.arced across the 1/2 mil gap through the puncture and immediately developed

-a.short to ground, Numerous capacitors using mica.as a dielectric have been

-~

incorporated in experimental models, and no troubles have been encountered

during their assembly or usage. It is felt that these capacitors are ready for

production, and that they will prove to be very valuable and highly reliable

components,

13-
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The ‘dimensions of the IO,f:o 250 uuf cagacifof when completely
‘cover.ed with a teflon tape aﬁd silicon rubber dirt and moisture seal are
11/8" x29/32" x11/32". The 5 to 100 uuf ca?acitér'is'approxjmately.
7/8" x 3/4" x 11/32".

5.3 ‘Miniature Rotary Switch

The design and development of this ‘component has -b_eeﬂ com-
-pleted. This 12 position single pole switch is used in the'antennarcoup'ler

modules for switching inductoré_.and capacitors.' Itis de'signed to posyzs',,ess

O

low rf loss and low stray capacitance characteristics. The. switch contact
plate is an epoxy glass etched board. The front mounting plate is'also made
from epoxy glass. The detent plate and shaft are made by International
_Instruments, ‘In‘c, Al conté.ct and wiper surfaces are gold plated. Thhé,ﬁna_l
switch assemblies will be sealed with a silicon .rubber dust.and moisture

‘cover,

5.4 _ Dual. Control Cdnc_(.entric:.\s_haft-; Switch
The. design and development of this. component has been_qom=

‘pleted. It was designed especially for coarse tu.nin.g‘ of the Cl coupler. The
-switch plate is an epoxy glass doubleclad etched board with two coﬁce,ntric
sets of contacts; the outside set having 16 c-on_tabct‘s.,:» aﬁd the inside set ha_vihg
14 contacts. The wipers are _s‘crewdriver controlled by a pair of concentric
shafts, The switch housing serves as the supporting;structﬁré for the entire
contents of the Cl coupler. . All contact and wiper surfaces are gold plated '
for high rf cond_qct,i\dty, : ar}ti%corrosive_properties, ‘and.low contact resistance

vs., life. : =14~
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6. o 'SYSTEMS DESIGN AND DEVELOPMENT
6.1 Gen(e‘rbal
The number.of systems necessary to meet the reqqirements_of

the. contra.ct are tabulated below in code form according to type of emission,

SYSTEM FREQUENCY BAND _ EMISSION POWER OUTPUT
No 1 =3t 7.5 Mc TYPE . WATTS

D power output,. and frequency coverage:

2=17.5t0 15 MC -
3 =15t6 30 Mc e -
r 1 T Al Tz
It 2 | Al 12
III 3 ' | Al . _ 1/2
v L | Al | s
Q v 2 Al 5
i VI . | 3 | ‘Al | | -5
D vx_i 1 - Az | 1/2
E VIII | 2 | A2 o ' 172
\ @ 1X 3 | A2 | - 1/2
D X 1 A2 | . 5
E‘ X1 2 A2 | 5
| - XIL -3 | A2 | 5
D Xm - 1 A3 e
| C} SXIV 2 A3 | | 1/2
' XV 3 A3 - 1/2
% D XVI 1 A3' _  5
: Q - Coxvn 2 | A3 ‘ 5
xXvir C3 - A3 | g

i: Declassified in Part - Sanitized Copy Approved for Release 2014/04/03 : CIA-RDP78-03330A004200050002-4
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‘A modular breakdown of these _s_y's_temsf:willlbe given in the futurg.
As of this date. e_itﬁer 17 or.lé modules including the loading indicator will be
furnished to méke up the 18 systems in the table. - F1g 5 is.a_schematic dia-
gram of the 1-Al1-1/2 system. Itis beibng_vex.r.av_lu\a‘vt'ed. ij-;t present,

Figs. 1 2, 13, 14,,.and-.15_ére photographs displaying the ,3'~t9 7.5

Mc rf sectjon for the 1/2 Watt or 5 Watt systems, and the modulator section

for the 1/2 Watt systems. Figs. 12, and 14 silow the contents of each basic ... -

" module.

-16~
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i

E 7. - PLANS FOR THE FUTURE PERIOD B

] It is hoped té co.mp'lete-,‘thve develobm_en‘t‘ of fhe_. circuits listed i.n
D s'ectAio_n 3. B, an.d‘the -—coﬁstruction .of at least one eii:p,e’ rimen‘tal .bas'ic 'module_
E]. of. the entir_eA group of circu_i‘fs_.. - Systems aevelopment' will be continued with

these models.
The plug-togethe r and cylindrical packaging design apd devel- -
oﬁment will _be continued. The 'miﬁiatur_e key »prod_ucpion will be completed.

. . Specification testing of the 1»:-A_1v-'v1/v2.,v. 1-A2-1/2, and 1-A3-1/2

3 3 3
O

‘model systems 's'h(_)uld be completed,

®

‘="17.=

— Declassifiéd in Part - Sanitized Copy Approved for Release 2014/04/03 : CIA-RDP78-03330A004200050002-4




O Q

Cc4
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CRI9/U 2R4 ' > <€

| 1' 100K
— L %
: ‘ o .0l 1

+l2V.de

+ <«
_2v. =

6 mA AT 3 Mc
Il mA AT 7.5 Mc

R  FIGURE |
3- 75MC TRANSISTOR R F OSCILLATOR
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- 7Sppf
QI 2N384
Ll
680 pH N I ce
' N L “ 300upt
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RF OUTPUT
25 mW INTO 50.n

KEY

10K .
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O

L
220 ph

OUTPUT
R3 . 1C3
é 3300 T24mt
< . @
’ ' ‘ : R4
: CRIS/U 100K
2.2K -
+12 Vdc 7 . . , . o+ * Illlm - E <k
N ’ : 12 V.
FIGURE 2

75 ISMC TRANSISTOR RF OSCILLATOR

Declassmed in Part - Sanltlzed Copy Approved for Release 2014/04/03 CIA- RDP78 03330A004200050002 4




g R - . e e Eay e e
== Declassified in Part - Sanltlzed Copy Approved for Release 2014/04/03 : CIA-RDP78. O3330A004200050002 2 = = =
i ‘

WHITE

_ o——> RF OUTPUT
T2 Lo -
. C5 ¢RI
c2 10-150 W ORANGE
1 bt " 5.6K ps542
o Lo L BLACK
RF INPUT >
R3
13K c3
F
T 1
. Lt =
: ' .5mH
3 6 : )
BROWN BLACK RED
6.3V. ac ordc 135Vdc

450 MA ) . I8mA
NOTE: ORANGE IS FOR HEADSET ‘ :

CONNECTION FOR MONITORING
A2 KEYING,AND A3 SPEECH.

FIGURE 3
RF AMPLIFIER FOR /2 WATT SYSTEM 3 7.5 MC BAND -
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O - 0

DOUBLER |  AMPLIFIER

75-1IMC > 1(

RF OUTPUT

_t.Cll" ; 2ph ’ cé
T ooizpf RFC t l_.

12V,
150 MA FIGURE 4

DOUBLER-AMPLIFIER 15— 30MC BAND

: I/2 WATT SYSTEM
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! REVISIONS
i m'v £8G002 .
H . SYM l ] DESCRIPTION DATE APPROVAL
' T T T T
i
I ,
P - o s s - - - " e s e e e e e e —— '1 “
i : RF OSCILLATOR | | RFAMPUFER  notes: | !
- - 1. ORANGE IS FOR HE ADSET.CONNECTION P
3775 MC ) | 3°75MC FOR MONITORING A2 KEYING, AND ! :
| H | A3 SPEECH. . ;
: 2. HEADSET USED IN A2 B A3 SYSTE
it { | ) Oy e e
| WHITE } GREEN T202 WHITE ANTENNA COUPLER UNIT NO.1 |
| T 1 | 3-6 MC
BLAck ! COAX |
| ] I |
| | | i E
I ! i ! ! :
| | | i
| | \ IMPEDANCE i
| ' ! TRANSFORMER ANTENNA-
1 L ! 14 ! K
! | | s H K
i | ) | |
| | FINE = B
] [ RESONANCE {
] ] | l ADJ 1
| | 3 6] |
H | BROWN BLACK | coarse o 1 i
41l LOADING o
| 6. | Aoy o ©° |
} [ S0 1.2 9 I
5O
T ] 5 ‘;\o ° I
| | KC OSCILLATOR ' | conrse ~% Q
. _ .. RESONANCE {
+owli— | I 4 8|7 . L30I ]
2V = R404 ¢ ]
{ L__ 0.TO 88 gf L302
. | BLU -: : 0 TOI10uh
L ca02 dc3oz i |c307]
COLOR CODE : = ",o&ea E | : o T lows
20 TO 270ppt T
BLACK GROUND, - 12 V. DC | 1401 \ T piauip e
BLUE +12V.DC | .
RED +B SUPPLY, +130 V. DC A ] . X
GREEN RF INPUT, AUDIO INPUT | t R403 | | NOTE: FOR f>6MC' USE COUPLER NO: 2
ORANGE HEADSET
YELLOW EY \ hads Q403 2k ) e e e e e
BROWN FILAMENT, 6.3 V. 2NI60 )
WHITE RF OUTPUT, AUDIO OUTPUT ] :
GRAY (RESERVED FOR MODULATION) 12v. | {
I notes: |
| L KEY USED IN At SYSTEMS ONLY, | [
2. HEADSET USED IN Al SYSTEMS ONLY \
| 3/ OUTPUT TO PROCESSING MODULE HEADSET I
) IN A2 SYSTEMS. | a1
4. THIS MODULE NOT USED IN A3 SYSTEMS ]
, DO NOT SCALE DRAWING . FIGURE 5 . . v )
MATERIAL: UNLESS OTHERWISE I SIGNATURE ] DATE BASIC 50X1 i
|____SPECIFIED | [3/37% | TYPE ALl 1/2 WATT 50X1)
DIMENSIONS ARE IN INCHES, cHK, SYSTEM .
TOLERANCES ON: - i p
e FRACTIONS . & 1/64 o SCHEMATIC & WIRING
B DECIMALS + .005 D[AGRAM
ANGLES 00 30" APPD. ! ? y
Shane foces > M focaie : PROJECT : 566-03 I 200583
109 Muth . 1000H
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RF INPUT
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o o

T2 WHITE

c7
10-21 " RF OUTPUT
Rzzo””f BLACK
- EREEN TI A
- ‘é 2.2K
s BLACK "
 cs c6 Lt
~.0033 T 0033, - B 470ph
F L4 ’
+12vde : + 260Vde
ksl
FIGURE 6 :

3- ?5 MC R. F AMPLIFIER FOR SWATT SYSTEMS
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© O

FROM ANTENNA ’
COUPLER ANTENNA

| Y \%
+12 Vdc
TOROID -
INDUCTOR
R2 ) —
+ 90 Vdc >- ook - == WHTE
_ =
R4 CR2 '
AAA—9 ——Pp——
al 100K : :
2NIGOA
E cl CRI

+12Vvde

FIGURE 7
ANTENNA LOADING INDICATOR
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O

P
] Cl Rt = R4 :
T.033ut 247K _ oK |
bt < | |
‘ 4 ENIeO - TI ‘:
. { V - |
1 : I% 8%k ouTPUT __:) |
YELLOWS . ;
‘ i
é ‘ KEY ;
] ' R BEACK
' \1 )
“ © YELLOW = i
. BLUE _
5 ' BLACK ] o

NOTES:
= - 1. KEY USED IN Al SYSTEMS ONLY.
2. HEADSET USED IN Al SYSTEMS ONLY,
3. OUTPUT TO PROCESSING MODULE
“IN A2 SYSTEMS,
4. THIS MODULE NOT USED IN A3 SYSTEMS.

FIGURES . .’, .
I KC OSCILLATOR .~ * ~ .

.
Em

Declassmed in Part - Sanltlzed Copy Approved for Release 2014/04/03 : CIA RDP78-03330A004200050002-4 <% =

e e e e

R i
T mae mame it




clt
GREEN 2pf

NPUT FROM T
MICROPHONE

BLACK

b

BLACK

o

.

‘._

c2-3
10-10pf

'H

a2V
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» TO CLIPPER FILTER OuTPUT -

FIGURE 9
MICROPHONE PRE-AMPLIFIER
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o o -

8LUE BUFFER BUFFER
+12 V.de Do AMPLIFIER  CLIPPER FILTER . AMPLIFIER

Cl

INPUT <. C4

BLACK

WHITE
RI3 '
1K
A3 c7 Q3
. 2uf 2NI60 C BLACK ouTPUT
FROM ;
1KC 0SC. D" Om e = o cs 3
z w5 Sk

o

FIGURE 10
PROCESSING MODULE
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v > By , .
3 3.(\. RI RT I
c2 2201 aiol
10-107T
Bpft
) ) R3
T - 680
l cr ;
20t {
500.n ||Eso , = T2 GRAY
c o—>
L Qi :
GREEN = B /;7 2N277 " MODULATOR
_ ° h 300 " 5K OUTPUT
INPUT \ ‘ RED -
BLACK E - o—>
L
= = R4
AV
N | N
FIGURE l I

MO DULATOR AMPLIFIER FOR 1/2 WATT SYSTEMS
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3

VHF SUPPRESSCR

MINI-SWITCH

2384
5639

MINIATURE  SWITCH .
VARIABLE CAPACITCR o C

-

Ny FIG. 12 3 TO 7.5 MC RF SECTION FGR THE 1/2 WATT CR 5 WATT SYST}SMS
\ (OPEN MODULE VIEW) e
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lkc OSCILLATGR COUPLER C1 - {

3 = 7.5 Me 1/2 WATT SYSTEM
OSCILLATCR AMPLIFIER
MINI-KEY

COUPLER C2
5 WATT SYSTEM AMPLIFIER ANTENNA LOADING
INDICATOR
- FIGe 13 3 TO 7.5 MC RF SECTION FOR THE 1/2 WATT OR 5 WATT SYSTEMS

| ' (CLOSED MODULE VIEW)
/--/' g
T o o e . . A
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SOLID TANTALUM MODULATION LEVEL
CAPACITORS CONTROL TRANSISTOR

FIG. 14 MCDULATOR FOR THE 1/2 WATT SYSTEMS (OPEN MODULE VIEW)
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MICROPHONE PROCESSING 1/2 WATT SYSTEM
- AMPLIFIER MODULE MODULATCR A_MPLIF IER

FIGe 15 MODULATOR FOR THE 1/2 WATT SYSTEMS (CLOSED MODULE VIEW)
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